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单目视觉 SLAM 逐渐成为移动机器人 SLAM 研究领域新的热点和难点。 
 本文主要分析现有的单目视觉 SLAM 的实现方法，包括路标的提取、路标
的识别和定位方法等关键技术，并尝试在此基础上实现室内环境下实时的单目
视觉同时定位与地图构建。 
 地图路标的提取是实现单目视觉 SLAM 系统的首要任务，为了快速从视觉















位与地图构建，处理速度可达 30 帧/秒，符合实时的处理要求。 
 
































Mobile robot to explore the unknown environment has always been the hot and 
difficult spot of robot research, as a basic solution, simultaneous localization and 
mapping is considered to be the key to the robot autonomous location and navigation 
or exploration missions. In recent years, with the in-depth study of visual SLAM, 
monocular SLAM has becoming the new hot and difficult spot of the field of mobile 
robot SLAM research. 
This paper analyzes the realization method of existing monocular SLAM, 
including the key technologies such as landmark extraction, landmark recognition, 
the location method, and tries on this basis to realize real-time monocular 
simultaneous localization and mapping in indoor environment. 
The fast map landmark extraction is the primary task of the monocular SLAM 
system. In order to extract the landmark from the visual information quickly, we use 
Harris corner detector to extract map landmark. In order to take real-time and 
reliability into account, a grid divided active selection method is designed. 
Landmarks picked up by this method are more evenly distributed in the image and 
higher quality. They also have a certain distance between each other, which prevents 
them from mutual interfering. 
Map landmark recognition is the key to realize monocular SLAM system. In order 
to recognize map landmark effectively and accurately, we use an active search 
recognition method by combining active search with ZNCC. This method only 
recognize the landmark in the region of interest, thereby it effectively reduces the 
time of recognition and achieves the processing speed requirements of full frame rate. 
Also, it has high recognition rate of the camera during the movement of the viewing 
angle changes and scale changes. 
On the basis of analysis and comparison of the extended kalman filter and SLAM 















method of monocular SLAM. In order to reduce the impact of wrong data associated, 
1-point RANSAC method is applied to the map update phase. In order to increase 
the chance of picking up reliable landmarks and quickly rule out the local unstable 
landmark, improving system stability, the local reliability as a new landmark deleted 
rule is added to the existing landmark deleted rules. 
Finally, on the basis of the combination of all work, we realize the monocular 
SLAM system in the indoor environment. Experimental results show that the 
implemented monocular SLAM successfully realizes real-time monocular 
simultaneous localization and mapping in indoor environment. The processing speed 
is up to 30 frames per second, which is in line with real-time processing 
requirements. 
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SLAM 问题中。采用视觉传感器的 SLAM 被称为视觉 SLAM。视觉 SLAM 又可
以分为单目、双目和全景视觉 SLAM。相比其它两种 SLAM，单目视觉 SLAM
由于其简单、轻巧、运算速度快等特点，自 Davison 等人[3]在 2003 年采用手持
单目摄像机实现在实验室环境下实现同时定位与地图构建后，被广泛应用于解
决移动机器人的同时定位与地图构建问题。 





















1.2.1 SLAM 概述 
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